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3. £ &&4-4b&*Li$& 18-2 ft 
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4. illiiMM 316 & 11-2 Sfc 
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* # m % % m ifr - m. a $ ^ it & « # ^ t $ *f & & 
1 1 > : i^'^f mja. m * it ' tt j. ^ - -q- * 

5. ^ - & n tn si ' — & m III S *b & & 

# it • 




A reconfigurable device with high-efficiency computing is 
disclosed, which comprises at least one reconfigurable unit that has a 
plurality of processing units and at least one switch box connected with the 
processing units. The reconfigurable unit receives at least one 
reconfigurable signal to configure the processing units and the switch box 
dynamically for providing a new function unit. 
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10 fef-J^TG 

12 «#*7t 

14 *tfi-*7b 

i6 «r 4#f .^..€#-7t 

18 9»4&it^jpL7t 



Ik) 

i#^#.-f (Fine Grain) 

(Coarse Grain) ^ ^ ^ ft .Wi # It 4£ ffl ^ ^ T 4 #r & £ 

( Programmable Processor ) H4$J&i&J ! li$t4i 1 &fe 
10 (Application Specific Integrated Circuit > ASIC)i^^ ° of ^g. 

^ % & m ± m. ^ >4 ji n m t si tt 4- # > ^ # n ^ a >ft 
#6dts - it w $l & m & & m.iktf m % • asic 

& ^ ASIC ^^SJ^^i^^^^la^^Mic.^^ ' IS *b 
it # Jlf ^ $'] m. f'J - 

^Tf l[lal4Sil (Reconfigurable Processor)^ fj- »T 
a A lb H in & M- ' ^ * t f *f & ,| ill- ^ f J • « *t 

it # » f t^lttt » & j$£ ASIC ^ 

si # 3* ^ pr< ^ r-i m • 

*T 4 #r &. j$ A. a 3S # *T * #r ta. m * 7t 4l & ^ it # 
^&&L/£2T5£ ' Tfia***»#L-f- (Fine Grain) & 4fc & *a #L 
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( Coarse Grain ) & ft > aT!to$'&l4k.m.&.i%&$£fo#jft 

Fine Grain $ ;*£ »T & *| # —Mi — te7Ll#ii#<f^&l !i l■ 
i4#^i&###;frs£'i£ffijJ'XJ^t--- 4fc it I* — -fit 7t « «8- to j& 
5 ^- % & & ^ m & 1& # -ft ^ it # it > fcj *° : FPGA - & ffrj » 
4t^«L4fe-ft3a5t*4L|r*|-*JA^A 8 > 16 ^ 32 £ltg # ' & 

&m&Ktfim,&ffl&L tern • # pp t # it # ^ a 

# ' & i£ JX # - 4fc ft m JT A * it # 3? * to & • Fine Grain 
10 ^totemft-^lM««ft-'«Aii^*jLa*.6<>*4>AWISt4Lit^» ' 
EUbi£a Fine Grain &*&*&^&4fctfl3l&&3£it#Jf*-t'4£ 
A * It & *fc & • 

Coarse Grain ^^A^^^^#St^^tS:tt^i.#-^ 

15 (Processing Element; PE ) « A^Jffi f #^b4S^^ ( #J 
*o : SIMD - MIMD $ VLIW ) *. & & it % #L ' *tf 
3£ tg # *T & : it * # it - *#S3#**rl£'»*!$ > it * * 

^&4^£^## • is. Coarse Grain & m -ft >H *'J ffl 

#i/B#*t*#*7t ( ALU) 3Mt X - . * ft JX *fc*f * 

to it * # ft ( *] *p : "HI. * 5§ ) J» ffl £ ' ffij & & £ ^ it ffl 
jtb PE 6*7 ft t * » tf- £L itb PE ft 2p J*, fft 4£ ffl ^ <6 4& • *b *h • 
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ft & ft *h & ts fa * ° ® it & & *ft $k & ~ & A & 

# ^ # ^ m ^ ^ ^ % % ft #r fe. m ' # jt& I& % & '> #J ft An 
5 it $J %l & #J ig ^ $k m • 

[ # « s ] 

g- a/3 ^ "5T ft #r iH «. * 2- '> & & : £ ^ - T f ^ la 
31**^. *'J & ffl a # iH it # 

15 t&&w&£tt-*r-km&Lm$-7t%,ji$ti®i%> it # »r 

^^f'}4^ltb^^il5] • & & * % ^ m • 

- m t #.#4^ 7t 4te it a _t )^ * s it # & - & 

it ^ » it #• * * « 7t # »r * * isj ^ % & ' t * *B If] 

*fti££#ji&«>k:&*&3£7t##«ltt-t' IT & - «. tf * it 
*. £t5 * 1st A * ft 4M« A & & it % # it ' Jfc « it ^ it # 
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* fbHW^ Aft &&&&&& & ft ft 

& & ^& && &.&&.3g.fLftZ.lBL&&kft 

# € 58- ' « & j& jfc & 4^ A 3£ it ft ^ «t tf • jfc — «t *t 3" 

^st-^ffi^bH.^^^>t#rt4Lffl & St ft &L & % ft € 

io * it - in. ijo # ft & $. & * it # # - * & & # ft * & »r m s. 

as- a &. & S. 'J? - & * it % ft &3 ^ fa & £P 1*3 «p t 5& » £. 

15 £tt*#*/tf£^#Ji&tt#te»*i£ft&" i T*#r fe. lH * it ^ 

20 [ It & ] 

- * *fc #J # ^ ^ j& * ffi . £ t it 10 «Tffli #1 

*a||mft*SE#W#* ' * it l4-srge,£^.^-#|-5r$*r 
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& m '4- 7t i6 > it & °r^#^ m % % & • # ie. 4 - ^ ^ ^ $ 

#T & & # # # *fc # ^ «& m. % it 18 o 

m m it e t& he > it * ^ ^ *i ^ t& tt 3- ^ ^ ^ it ^ «^ >r 

& *T 4 #r & & # it - ^ M t 0 £ # a - ^ #i ft 4te it 

( s l4ji7bJ-XJi)4ii.^4S7t# (PE)^ - & ^ &. ji it • If #- 
^Bl2a^ 2b> ^ 4 ^ li it A & iU@ -- - — i& £ # ^ 
10 4«it# (PE)^ # & 4& Sg- &L /& • |riltitSit#^t'ff4 

^ St it # ft #J i€ # t # ' * # 5. ^ - £ i H ^ t 34 ® ?3?t # 

it # it l# ^. 5. ^ - ^@ ^ ^ it # # it - 
15 3£ tf & 

tst tt ^ _l > ^ t ^ % ^ #r & m it # '« ft 

# ' $F «. ffl ^ T 2r A & it ft «t tf : 4& j£ ffl flf ^ m % & g 
' it & tit tt iU * * itj «. 4ft 4a to & # il # it > it a 

St##Jfe3£#*itrt^^*;teiq;£4ftfej&#«I&l£4fc£*t 
20 *T 4 #T M m it & & & 3£ it # 6^ ± # ^ m o £X - « — ^ 
4x46^ PEP# ?>] ^ #J • ® 2a#i g 2b>% ^-^^^isi^fej^^r^, - 
£t ' S^^^^Sit^^^Bf^^-sr^^f^ jfeaf # Sf. Tt 
a(FUa)A^^ig##itb(FUb)it#^^lt#^ • 
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A FUb#> It ft fa 8L ; & itb ^ til 3£ # to (FUa^. FUb) 

«. 4t *a 4k A *S * • *Jffl*.at«latelft'flF«j«i»-«.»A'srili 
5 4& ' it * »T ft '> % ft T 4 *f m # to J9L It & *. • itb *b • jfc 

10 afe #!--4l* ft & ' *»B3^7F » -AH 

8X8 # — TO# P# ' H#?'J^itM^4S7G 

#321,322 > «L*t#*Ml«g.-324«A«.itfe« ii 325 • * t ' 
#- ?»j4L4t4^Aa7t#321 : 

to # ( PE1 ) 321 ) If] . J-f Ji^iT > # - *«] 

15 to #321^ — ^ -ft (Pipeline Stage)' J-X it 

-ft life H * • & ^^-^^#t ' JX*»*#S- 

• m u & *b T Jfc #i t ' W a a* ^ H A- us. * ii 4 
±#«rtoj||||*«^ I -^E.*i*S^rfl& » Jfrteffl it to it 
Ii (Carry Select Adder)' 324fc to it -flL it # ;&o g *> ffl 4 
.20 #T 7F ' #&^*it'fli8'fit/tfl<|itafc^»*i5 (Ripple 
Adder)41, 42,43,44,45,46,47 ttA&'ifc'fli^.x.g 
481,482,483 • fa 3fc * 31 JI'J 4£ ffi flM'J Ifc * S ' — 4® 8te to 1^ 
?'J US. * H (Array Multiplier)** |5^r^ ' % £ 8£l to # 

it fc> ^ H 5im fe. # ' * t 'P[o~7][0~7]^ig# t# 'out[0~15] 
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% m % & * • & S4i&ffii5-3r£a , q 7t% fern i -t 

#i 844 it # i£ ^ * n . ft a itt ^ m m. % * /t * # & $ #J 

ttaji^a^ ' itb T 4 #r to & it ^ & ^ « it # ^ a 
5 i% 4® 844 it # i£ fi Jl ' £• *T *r T # to & # # : 

( 1 ) Tto-^IS] — ?']4LE9-f@&*&S7&# ' 4£ T /fc & - 18 

*■ # 8to ^ x8te it I* *J Jfc * # # ^ # 31 # * to : ( 2 ) T to 

^ IS) — ^ E3 #| > =. m " ^I^j@I^4Sit# ' 4£ T ^ 

- is *r n 3244 it - 2444 it & 1 644 it it 44 m. # ^ & # 4t 4l j# 

10 Jfe £ 7t ; ( 3 ) * - g. * 4. a it # »T & ^ - li T # 8 

44 it #0 # ^ J# it % '4- 7t \ (4)-sTto^-LidL4LE9^8 
44 it x844 it P£ ?'J $. H - flj ^ 2444 it it 44 it # ^ H & — #1 
3244 it it 44 it # it* * H 4L & it % 3fL ft • 4£ * j& £ - 4® T ft 

# 1 644 it x 1 644 it HI. * # ft & m it % # it • * — 4® 1 644 
15 it x 1 644 it Ifc * 3& j& it * * it -g* ^ # & E9 -fa 844 it x844 it HI 

>t it # ' m a jtb eg 4® 844 it x844 it P# ?'J IpL ii ± ^- & ffl & 
jtb EJ 4® 844 it x 844 it i^- >£: it # • ffij p?H® 2444 it it 44 it # >fa 

* fi & - 4® 3244 it it 44 it # >fa ^ *J T ^ *h E9 4® 844 it x844 
it P# ?'J ^. ^ ^ 6^ M ^ 4i it ^ft 4a o fcft , & jfc 844 it x844 it 

20 e£ ?'J Hi* it £ ± ^ itb T * #r to H * it 6^ ^ ^ ^ A 

S it 4^ 321 (SI 3^PE1) ' S E9 ^ ^ ^ S it 4^ 322^ 

3^PE2) ' ttjii^^jlt** • 
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it *Y » & # 4* J*. ®r ¥j ik t f Ji > *##Li|tJiait4Lla||#^ 
S.^-'jlB*4^A3a7b#ftLj* 5--^ *a *h m i€ & * • 

5 ^ 8 - 16- 24&32flL ft # ife-fiig#^o & H /tx84£ ft ¥j P# 

?>j m. n # ^ m. # * > M.4&ftvgm&4SL7ixStiLjtm#- n 

ML & H & =.#1 it g§ - m «T 3Mf 16>fr tlx 16 

-fc 70 IPL 4fc ^ J9& & it * it • * ^ it #L it # ^ H £. fift 

10 t^T^^^^STt^f^ttic^l^^^^tit^it^^^li 
& P# ?>J $. H #J € • 

& % - oj- ± ^ |a & * tL ^ & m t ' 

15 -¥-7C-^^#7t-^.^0#7t-^#H (registers) & *& «fc ft 
(memory) # #k # ' A6 # & **. H'J t! ffl « # it it * S * it * * 

it ' a & $ 51 * it & • £ *h ' & 41 # «r ffl # & ^ s& j» - * 

7L ° 



13 



5 at «t tf ^ £ & H'J & - *T * #f la & * to • jfc «t tf 2r ^, T it & 

*b *h ' * ^ *b &l & # A *T IMF & # * it ft 4o & ffl £ # 
10 ' « & & - #1 £ S§ # # to *• & *r # ' #f « lib la j$ >T s£ 
#r<aJ6*7C,B&*7 & * 31 # * to a(FUa) - & it * * 70b(FU 

b)^ & it % sf. to c(fu c)^ in & * it # sf. to • m »r m *b =. 43 

&*^#*7tla^/fc-#l^jfei$£#7G d(FU d) • Ao ffl 6a«f 
15 ^ o ^^^^^S^il*^-70^^^^.^ < t^#it#it^' 
w^ifc^^&^3^^^70^^iiftla^,i^^^3l#^. 
to ' *> ffi 6b#r tf . g. t , B6a-6b+#IUffl>ft£.;&*3£#-¥- 
to # ft *P ^ ft t 3& • 

20 fr\ ~ ^ ^ it & 3- & . -kv m im • jfc -sr f: *r la 

(ALU)7 11,712,713,714,715^ -^^.^H72^^^it## 
to - £■ t ' -fc ALU^r © . ALU 1 - ALU 2 - ALU 3^ALU 4 
T^.^t40^7O^##it# - 3245L tI&j & fa > 
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& t ' #4lfi£#fete;fa3ft;&it**l&«-4i.iE*$ • 3h & to ft 
&m ft ^ &S4jL7tm.%-&4&tL4iL7L (guard bit) » ALU 5H'JT 
&#3244it##rit# - i§*rit '# JM£44it ^ o Jl$L&%72 
£r ' «T3Mt — 4® 3244 it x 1644 it # - tfj 4® 1644 it 

5 xl6^7L^^.^3l#> E3 4® 844 it X 8 4ft it # > a A& 

^ JS'J ^ A. #1 844 it x844 it HI. H 721 - — 40 --r 4Mf A- #1 1644 to 
*t 4i. ^ # 4£ #J it 44 lp -t * H (carry save adder) 722& f& 
4® 3244 it 6-j it 44 4# ill H (carry propagation adder, CPA) 

10 723,724' &t ' it 44 Sp # to & H 722&CPA 723,724 i. # ^ 
A 4® 844 it x844 it & >*r H 72 1 # & * 4S- it ^rt *B ' ^ j& - 

4® 3244 it x 1 644 it &] $L & H ^ pfj> 4® 1 644 it x 1 644 it #J Ik * g§ • 

itb 4 *f & & sp. ft t °r & e - *t % m ^ m ** * # 44 
it^^'^^riti^^^^ 74m & & # ^ & m jfc i 40 & * 

15 it # it it ^ft *° T ^ & & # ft : ( 1 ) -T & ^ ALU 1 > ALU 2 - 
ALU 3^ ALU 4ft ^#f^ it 71 11,7121, 713 1,7141 A IpL* 

fi 72 > 4£&/£>&-4®^#.^16*8 44 it*^i#44;£4£# 
(motion estimation)^, x/j Jfe it #• Jp. it ° (2) -J" i£ 4£ ALU 1 * 
ALU 2 - ALU 3 - ALU 4 & ALU 5^^^#^^-it 

20 71 1 1, 71 21,7 13 1,7 14 1,7-1 51 AUI* 33 ft *p 60 — 4® CPA 723 • 4£ 
& /fc & - 4® ^ 3Mf 1644 it xl644 7tm*#4t^^^,it#-¥- 

70 0 

#3MTM.%#4t ( 1) a* . j»£ £- 4® »T3Mt 16*844 it 
f £f 60 44 # 4* # (motion estimation)^ j& it ^ it • itb 44 ^ 
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# % it % i. # & & -ft 1 6 * 8 44 ^, it # 4a ^, & m n ft m % • 

JfcJ»*16*#*ftifc*f-;te*»' *3244 70 #itftite % 

fa > IB 8 £ jtb & & # # #r ^ £ & 4* % (motion estimation) 
^^it*^7t^t#it^^#°*t ' ALU 1 > ALU 2 - ALU 
5 3|^ALU 4^^^#%^-7t81,82,83,84^^^JMH^^r#.^f 

& ikfr ' m ifc E9 4@ * m 

# 70 81,82,83,84^ ^££16* 844 to #itft • # *•] ft m & ii 
S5gr%£i®$Lfctefr>tf}¥i'\$. ' * ilb 1 6 * 844 to #J it ft it *r 4§ 
^ . it £. - * 3244 to #J *t ft it ft % fa ° 

10 t $kft $3-B4%ft ( 2) . -Mil ^3^1644 70x16 

44 70 ft. ^ ^ ft it % JPL to > jtb ft * # ft it % * 70 # & 

i. # * E9 #1 844 to x844 to # P# ft H - — 4® »T & w #1 1 6 
44 to it ft *B 7>o # 4^ #j it 44 fjS ^ & fi # — -fS 3244: to tf) it 4fc 
&T&fa & Wi (CPA) /fc • & t it 44 Ip # fa & ii (carry save 

15 adder) »T Jif E9 4BI 8 -fit to x844 to &} P# ?'J ft * H #j & * ft it ft & 
fa > VA A £ it to (carry)^ t;o ^ (sum)4L ft > ffij CPAI'J ffl ft J» 
carry|& sumit *T 4§ 7>o « & /& dfc ft 2r it # • 

H 9 & *b & m m ft £ £ 4l 1644 tox1644 to ft &:#4t ^ 
^)&it##70i#t#it#2M£ o £t ' ALU 1 - ALU 2 - ALU 

20 3^ ALU 4ft £P4l##t#7o91,92,93,94J&#^/&eMB 844 70x8 
4fc to # PM»J ft & SI • * ft* itb e? #1 % tc.91,92,93,94 

ft £P tfj fa yk H ft m 7 it 44 it # >fc H . Bjfc-tifetf-jfctejSI* 
^ Hf • "ST * 1*3 «P 3244 to m it 44 it # fa ^ H # ^ ^ - 4@ 8 
44 to x844 to #J f] * ti • rffj X . * K 4^- IB 5 T *° • 3244 to 
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i£4£ig#^ & H H84& tlx 8 to Tt^P+^J^.^^**^:^^^ 

it *a i« & ' m « otb ^ * ii # # it »r ^ k £ *t 6o # & « t 
^ j& jfc & & # # • alu 5 ft 60 ; -g w jp. it 95jt'j m&%k& 

fl- E9 -ns 1 64iL to *a # # 60 it 4£ Sp H (carry save 

5 adder)^ IE > a ^ ALU 1 - ALU 2 > ALU 3^- ALU 4ft 

#r-¥- 70 91,92,93,94/^ J. £ 60 #1 8>f£ 70x84fc to 60 P# ?>J & * g 
^#^^it^f^i^o . it fln J. £ carry^. sum^ 4t 
ffl if ft £P 60 -#132^ 70 CPA 96itfi-ALU 54L##f-f- 

to #r JL £ 60 carry |a sum60 4@ ^ # # ' J-X & /& dt T ^ft 1 6#l to 
10 xl6#.7bHI*#^4L39&jfeSE**it • jfc *h • itb & £ # # m J. 

® ft mtfLty • ma 

# #Uf *b fe jg£ # # Bf ' "^T 4 *f IS J£ to ft ^ ALU 1 - ALU 2 - 
ALU 3 - ALU 4^ ALU 5 ft T ft & # % **■ ^ 4fc # -ft ' fl&. 

15 & *b ^ — »r *p • jtb -T 4 #r & ^- to -T se. ^ # & 60 

# <& • a # & fe & # 'ft * Bfc £ * & & st * * to 60 ft * # ^ » 

£ 60 & H * ■ JWTteA|jfc*#*t£3fcifcS*.*4*- & ' 
£*b>£#*^#&###rii^it#'Ji'J»r fe & & & £ ALU60 
20 £ 4$ ° fl& -fl- • #TJi$M®*^^#^70^^/£-#!«r&## 
3* A ffl 60 */) ft& it # # 70 ' J-X il >^ # ^ 60 #1 -ft • itb *b ' * ^ 

£ & n # ^ -r it ^# * isi * ^ it * # it r-i 60 ft «p * it ^ sg- • a 

Sg- 60 W * 4* it ' itffij^i^itb^^60^lt^ffl# • 
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* & m vl m t ft m & & ^ ^ * « • <t « & *j * «, «w * 

5 

[ B £ 0 jp. «, afl ] 

B ° 

b 2a# ^«-<w.4L-sr4#rte.n*7bir *i - ^ - *t & & # # 

10 le.#'J #j ^ * ffl ° 

B 2b# 4fr «E ^ -sr $ #f to & # to ^ W - 4l 3 - « *a & # 
-ft II fcl 6$ tf * W • 

B3^4^#^^T4^toll#7t4Llt«fe^J-6«r*«t^*B ° 
B 4# # ^ * 2fe #'J m «. m 32 fa 7t ife 44 it # jfc ^ if Ui % 

15 t^t«l • 

% m 7F & b • 

a 6a#, ^*w4L^r**rten*7tir «t — ^ - « *a & # # 

le, #J ^ B ° 

20 B 6b#, # B ^ ^ T 4 #r & & * 7t f % ~ ^ # - & & & # 
4t le. #J 6t * B • 

B 7#. ^ # ^ »T 4 #f & II * it ^ #J — ^ # Tfr * B • 

b 8#. * # b^ ^ -er 4 #r in ft % m> *i ~ #i - m *& m # # 

t ft m. % 8SL t^ti • 



18 



ft & t # % %l m. 7F % m • 



*SE #J # it 
3Mf it 
# H 5i * * it 



10 
14 
18 

324 ; 



«#*7fc 12; 
^Tt#ftel|jp-7t 16; 
&*A3£7&# 321,322; 



325 ; 



^te7t&7gLfa>£m 41,42,43,44,45,46,47,51 ; 



# i ft 



481,482,483,74 ; 

it 711,712,713,714,715 ; 

71 1 1,7121,7131,7141,7151,81,82,83,84, 
85,91,92,93,94,95 ; 

72,85; s^'faSfa TtxStiL jt$L%; n 721; 



33 

ife-to Ip € ^ H 722 ; 
§ 73 ; 



^ B 723,724,96 ; 



P[o~ 7] [0~7] ; i£* 



Out[0~15] 
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l. ftl^^Tf StdHtl ■ id-- a 

m. 'j? - -r ± m to. m * ft > & a % n & & ^ & m # it & & 

# to # 5. ^ - te & tfL «; » it 4fc i£ J. fe & fft, ft .*» & Ah 

DO — 

10 ^ °T 4 #T fe & # 7t ' #, * # is] f *fc *P ft 15] II it ' « #. 

* H- f «& ®l itb ft mj . & #, ^ ^ - 

ffl «i * # ir #t • 

5. *u f tf * #4 & SI % l oft m & ^ T 4 #r fe ft It £ » & * 
#■ ( Processing Element » PE) ° 
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